Cubic to tetragonal distortion in AV 2 O 4 and ACr 2 O 4 (A=Zn, Mg and Cd) compounds have been a contentious issue for last two decades. Different groups have proposed different mechanisms to understand such a distortion in these spinels, which are: (i) spin lattice coupling mechanism known as the spin driven Jahn-Teller (JT) effect, (ii) the strong relativistic spin-orbit coupling, a moderate JT distortion and weak V-V interactions and (iii) the JT effect. Now, in order to know the possible cause for such a distortion, we have avoided these complexities (various interactions among spin, electronic, orbital and lattice degrees of freedom) by carrying out spin unpolarized The present study clearly shows the role of ionic sizes in inducing the cubic to tetragonal distortion in these spinels. However, the discrepancies between the calculated and experimental data for CdV 2 O 4 and CdCr 2 O 4 are expected to improve by considering the above mentioned mechanisms.
I. INTRODUCTION
In the transition metal oxides, the d level is fivefold degenerate. The degeneracy of d level is split into the lower energy t 2g level (with degenerate d xy , d xz and d yz orbitals) and higher energy e g level (with degenerate d x 2 −y 2 and d z 2 orbitals) by the crystal field splitting in an octahedral field. Normally, in some of the transition metal oxides, Jahn-Teller (JT) effect has been mainly attributed for a structural transition, which take place from high temperature cubic phase to low temperature phases of the compound. 1 It is important to note that the JT distortion can lead both elongation and compression of octahedra depending on the number of d electrons. 2 Here, we discuss only the physics of d 2 and d 3 electron systems. In d 2 electron systems, two of the threefold degenerate t 2g orbitals are occupied, whereas all three orbitals are occupied for d 3 electron systems. Now, for d 2 electron systems, the degeneracy of t 2g level can be lifted by two ways. First one by JT mechanism and second one by both JT and spin-orbit mechanisms. 2, 3 In these systems, tetragonal elongation of the local octahedron with, c/a>1 is more favorable from the viewpoint of JT effect, where both d electrons are occupied by lowest energy degenerate d xz and d yz orbitals. 2 In such a situation, the ground state has unfrozen orbital angular momentum. Hence, a further splitting of lowest doublet is expected due to the spin-orbit interaction. Spinel compounds, AV 2 O 4 and ACr 2 O 4 (A=Zn, Mg and Cd) with the face-centered-cubic structure at room temperature are among the most extensively studied geometrically frustrated magnets. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] Vanadium spinels (AV 2 O 4 ) and chromium spinels (ACr 2 O 4 ) crystallize in a face-centered cubic structure, where V and Cr ions are occupied at the octahedral sites, respectively. In vanadium and chromium spinels, a pyrocholre lattice is formed due to the corner sharing tetrahedral network of magnetically coupled V and Cr ions, respectively.
11,15,23-26
Vanadium spinels with V 3+ (3d 2 , S=1) ion is JT active, whereas chromium spinels with Cr
3+
(3d 3 , S=3/2) ion is JT inactive as per expectation as discussed above. Hence for vanadates,
JT effect is expected to be responsible for a cubic to tetragonal structural transition with c/a>1, which is contrary to the experimental result. 7, 8, 17 However, for chromium spinels, JT effect is not expected to play any role in inducing such a transition. Structural transition from cubic to tetragonal are common in these spinels, which has been a long issue 2 from last two decades. 9, 10, 12, 14, 27 In vanadium spinels, some of the researcher have attributed the JT effect responsible for cubic to tetragonal structural transition. 
4,28-31
This makes these chromium spinels distinct from the vanadium spinels. Another interesting thing in these spinels is that the structural transition, with c/a>1 is reported experimentally only for CdCr 2 O 4 , whereas it is reported to be c/a<1 for remaining five compounds.
In order to understand a long issue of cubic to tetragonal structural transition in these spinels, different groups have proposed different theories. based on the spin-driven JT effect. According to their model, the strong spin degeneracy due to the geometrical frustration is lifted by spin-driven JT effect (lattice distorts spontaneously and the system switches from paramagnetic spin liquid to antiferromagnetic order state) and leads to a cubic to tetragonal structural transition.
9,27
The crystal structure of a material is made up of regular arrangements of atoms or ions with well defined radii (which is a measure of the size of atoms or ions). It is well known that many of the physical properties of a material depends on the crystal structure and hence is one of the most important aspects of the solid state physics. 32 Now, in order to understand the various physical properties of the compound, it is important to include the effect of atomic or ionic sizes. In model calculations, inclusion of the effect of atomic or ionic sizes is not a straightforward job. However, in ab initio electronic structure calculations, it is included inherently. Here, it is important to note that the role of ionic sizes for deciding the cubic to tetragonal structural transition is expected for above mentioned spinels. However, none of the groups have discussed this aspect in these spinels.
From above discussion, it is clear that the cubic to tetragonal distortion is yet controversial for these spinels. Here, we have tried to understand such a distortion by considering only the effect of ionic sizes, where we have ignored all the complexities (as discussed above) by performing spin unpolarized calculations for these compounds. Wang/Ceperley -Alder exchange correlation functional has been used in these calculations.
34
The muffin-tin sphere radii (in Bohr) used in the calculations for every compounds are given in the Table I . We have used the 8x8x8 k-point grid size. In all calculations, the basis set cut off muffin-tin radius times maximum |G+k| (rgkmax) and maximum length of |G| for expending the interstitial density and potential (gmaxvr) are set to be 8.0 and 14.0, respectively. These values are good for obtaining the fine parabolic curves of energy versus volume.
Convergence target of total energy has been set below 10 −4 Hartree/cell. Now, in order to know the equilibrium lattice parameters, we have done the full structure optimization for every compounds. Atomic positions corresponding to the relaxed structure of these compounds are fixed during the calculation of lattice parameters. The equilibrium lattice parameter is calculated by fitting the total energy formula unit versus unit cell volume data using the universal equation of state. 35 The universal equation of state is defined as, shown in the Fig. 1(a-f) . In these compounds, each curve shows almost a parabolic behavior and the volume corresponding to the minimum energy gives the equilibrium volume. In order to determine the equilibrium volumes for these compounds, we have fitted the total energy-volume data by the using universal equation of state. 35 The equilibrium volumes for In order to study the cubic to tetragonal distortion in the above mentioned compounds, we , its values are ∼0.4% and ∼0.6% deviated from the experimental results, respectively. It is also clear from the figure that the small change in the energy occur as structure changes from cubic to tetragonal for all six compounds.
However, the various proposed mechanisms (as discussed in introduction) may be responsible to enhance the change in energy between cubic and tetragonal structures for these spinels. and CdCr 2 O 4 are shown in the Fig. 4(a-c) . PDOS of V and Cr atoms for both structures are obtained in the SUP calculations by using the equilibrium values of lattice parameters and atomic coordinates of these compounds. The V and Cr 3d states are mainly contributed to the PDOS of V (for vanadium spinels) and Cr (for chromium spinels) atoms, respectively.
It is clear from the Fig. 3 that below Fermi level, PDOS of V atom for cubic and tetragonal structures of vanadium spinels are different. The contribution of V 3d states to the PDOS of V atom for tetragonal structure are less than the cubic structure of these vanadates for whole energy range (shown in figure) below Fermi level. Similar behavior is also observed in the chromium spinels as shown in Fig. 4 , where the contribution of Cr 3d states to the PDOS of Cr atom below the Fermi level (for whole energy range) for tetragonal structure are also less than the cubic structure. Above discussion clearly shows that the contribution of d states to the PDOS of V and Cr atoms for these spinels decreases as structure changes from cubic to tetragonal. From above discussion, it is also clear that the ionic sizes appear to be responsible for the cubic to tetragonal distortion for all six compounds. Even having the importance of ionic sizes for such a distortion, none of the groups have discussed this aspect.
Interesting thing in the present study is that These mechanisms may be also responsible for deciding the other physical properties of these compounds. 
ACKNOWLEDGMENTS V. TABLES

